Introduction
Crossed renal ectopia is a rare anomaly and ninety percent of crossed ectopic kidneys are fused to their ipsilateral mate. Based on autopsy findings, the incidence has been estimated to be one in 2000 individuals. Unilaterally fused kidney with inferior ectopia is the most common variety, whereas fusion with superior ectopia is the least common (1) . The association of a malignant tumor with this anomaly is extremely rare (2, 3) . Only four tumors in crossed kidneys have been reported and histopathological evaluations have confirmed renal cell carcinoma in all aforesaid tumors (1).
Case Presentation
A 53-year-old woman was admitted to our department with two episodes of painless gross hematuria during the last three months. She had no history of systemic diseases, constitutional symptoms and familial history of urological disorders. Physical exam revealed a palpable ill-defined mass in the right upper quadrant with extension to the umbilical region. Serum creatinine was 1.4 mg/dL, and urine analysis revealed microscopic hematuria (20-25 RBC / HPF). Urine cytology was negative for malignancy. Intravenous Urography (IVU) revealed left side fused crossed renal ectopia and filling defect within the pelvis of the crossed kidney (Figure 1 A) . A filling defect was evident in the left crossed fused kidney in retrograde pyelography (Figure 1 A) . Computerized-tomography (CT) scan confirmed the presence of left crossed renal ectopia associated with an enhancing mass, arising from the pelvis and pyelocaliceal system of the crossed kidney (Figure 1 C, 1D ). Cystoscopy showed no abnormality within the bladder. Ureteral orifices were normal. Chest X-ray and liver function tests were normal. The patient underwent surgery applying a midline incision. Left kidney showed a lump pattern, embedded in the lower pole of the right kidney. Both pelvises of kidneys were located anteriorly. Left renal pelvis and parapelvis tissue were firm.
The main renal arteries were dissected thoroughly. Interestingly, when the left main renal artery was clamped temporarily, both kidneys became partially ischemic, whereas clamping the right renal artery was associated with right renal ischemia with no effect on the crossed left sided kidney. During the right renal artery clamping, left nephrectomy was performed. All bleeding sites were ligated with absorbable sutures. Left ureter was resected near the bladder. Frozen section from margins indicated no evidence of tumor involvement. No palpable regional lymph node was detected. Post-operative course was uneventful. Macro-scopic evaluation of the specimen revealed a 9 × 7 × 5.5 cm kidney with a well-defined mass, which had variegated cut surfaces measuring 8 × 5 × 4 cm with extension into the proximal ureter.
Microscopic evaluation showed a malignant renal tumor with solid and alveolar patterns, clear cell morphology and severe nuclear atypia (Fuhrman grade 4/4). Immunohistochemistry evaluation showed negative reaction for CK7, CK20, CK5 and CK6, and high nuclear weight cytokeratin in favor of clear cell type renal cell carcinoma. Renal sinus and pyelocaliceal system were invaded by tumors. However, the perirenal fat was tumor free. No vascular invasion was noted and all surgical margins were tumor free. Magnetic Resonance Imaging (MRI) and ultrasonography was applied on a regular basis to detect any evidence of local recurrence. Nevertheless, local recurrence was not detected during the 18-month follow up after surgery (Figure 2) . 
Discussion
Crossed renal ectopia is an uncommon congenital anomaly and in most cases usually presents fusion of both kidneys. The incidence has been estimated to be one in 2000 live births (1) . There is a mild male predominance and left to right cross over occurs more frequently (1) . The association of malignant tumor with such anomalies is extremely rare (2, 3) . Computerize tomography scan is the modality of choice in detecting tumor in fusion anomaly. The surgical approach for ectopic and especially fused kidneys merits caution because of uncertain anatomy and vascularization (4) . Although a vascular study (i.e. angiography) was not performed for the present case, preoperative vascular studies are of utmost importance and ensure proper interruption of the blood supply prior to resection. A good vascular map before surgery can avoid significant hemorrhage during operation and decreases operation time. We recommend trans-peritoneal nephrectomy for patients with crossed fused ectopia, which is associated with optimal access to main vessels.
Conclusions
Kidneys with crossed fused ectopia rarely involved a renal mass. Renal cell carcinoma is the most frequent tumor type associated with fusion anomalies. Nephrectomy is necessary in such cases and vascular mapping prior to surgery may help avoid significant hemorrhage during surgery and decreases ischemia of the remaining kidney.
